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A B S T R A C T
The aim of this studywas to conduct a review of the literature to evaluate the impact of LGS on the HRQL
of children with LGS and their caregivers. The literature search revealed that there is limited published
research on the impact of LGS on the HRQL of the child or caregiver. LGS has amajor physical impact on a
child, with a high frequency of seizures, and a high rate of seizure-related injuries. It interferes with all
aspects of the child’s intellectual and social development. The patient, and also his/her entire family are
affected. Caring for a child with LGS is described as a ‘burden’, with increased anxiety about injury from
seizures as well as the strain associated with providing continuous care. Overall, there is a lack of
research on LGS, speciﬁcally the extent of the impact of LGS on the HRQL of the child and caregiver is
under-explored.
 2009 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
Contents lists available at ScienceDirect
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1059-1311/$ – see front matter  2009 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2009.06.0051. Introduction
Lennox-Gastaut Syndrome (LGS) is a severe childhood
epileptic encephalopathy. Onset of LGS is usually before the
age of 8 years, and occurrence rates peak between 3 and 5 years
of age.1 A population based study in Atlanta found that thevier Ltd. All rights reserved.
K. Gallop et al. / Seizure 18 (2009) 554–558 555prevalence of LGS at age 10 years was 0.26 per 1000, the
total prevalence of epilepsy in the same sample was 6 per 1000,
therefore LGS accounted for 4% of all childhood epilepsy.2
Although LGS is not the most common of childhood
epilepsy syndromes, it tends to be clinically overrepresented
because the seizures associated with it are persistent and
difﬁcult to control. The diagnosis of LGS includes clinical signs
combined with typical EEG features.3 The clinical presentation
of LGS is heterogeneous, therefore a precise deﬁnition is
difﬁcult,1 however LGS is characterised by a triad of symptoms:
multiple seizure types, slow spike-and-wave EEG disturbance,
and almost always some degree of mental deterioration.3 The
most common seizure types are axial-tonic, drop attacks,
atypical absences and non-convulsive status epilepticus. Sei-
zures are often resistant to pharmacological treatment1 and
unlike infantile spasms, the seizures associated with LGS often
persist into adulthood.4
Catastrophic epilepsies that begin during the childhood
development stage halt cognitive and social development with
long-term effects.5 LGS is considered to be a catastrophic epilepsy
because of the inability to control seizures with antiepileptic drugs
(AEDs), likelihood of injury from falls related to seizures, and
intellectual impairment in >90%,5 all leading to signiﬁcant
psychosocial effects.
Health-related quality of life has been deﬁned as ‘‘the value
assigned to duration of life as modiﬁed by the impairments,
functional states, perceptions, and social opportunities that are
inﬂuenced by disease, injury, treatment or policy’’.6 These core
dimensions of HRQL are all inﬂuenced by LGS, for both the child
and caregiver. Ronen et al. deﬁned HRQL in childhood as a
multidimensional functional effect of an illness or medical
condition and its consequent therapy upon the child or adolescent
and family.7 Children and adolescents with epilepsy are more
likely than children without epilepsy, to have poor HRQL, even
without active seizures.8 Ronen et al.9 conducted focus groups
with children with epilepsy and their parents to identify the
burdens and concerns of children with epilepsy. Five dimensions
of HRQL emerged from the data: the experience of epilepsy, life
fulﬁlment and time use, social issues, impact of epilepsy and
attribution. Subsequently, Ronen et al.10 developed scales to
assess children with epilepsy’s perceptions of their HRQL, and a
parental-proxy scale to assess how parents think their children
would respond. Given the chronic nature of epilepsy and LGS, the
goal of treatment has increasingly been conceived as being
broader than the control of seizures; the goal has become
improving HRQL.11
The primary objective of this reviewwas to examine the impact
of LGS on the HRQL of the child with LGS and their family, focusing
on the impact of physical, cognitive, behavioural, social and sleep
problems on the HRQL of the child and the subsequent impact on
the caregiver.
2. Methods
Electronic literature searches were conducted on Medline
(1996 onwards) and Embase (1996 onwards). A number of
searches were conducted to identify literature on the impact of
LGS or epilepsy on HRQL, including qualitative research on HRQL
and LGS or epilepsy and the impact of caring for a child with LGS,
epilepsy or cognitive impairments. Search terms included Lennox-
Gastaut Syndrome, epilepsy, health-related quality of life, quali-
tative research, qualitative analysis, caregivers, parent, learning
disorder and disabled children. The search was limited to only
articles published in English. References were also identiﬁed
through reference lists of papers selected. The search is current up
to May 2008.3. Results
The literature search revealed that there is limited published
research on the impact of LGS on the HRQL of the child; or on the
impact on the caregiver. Therefore, the review also draws on
research that explores the impact of intractable epilepsy and
learning disability on the HRQL of the child as well as the impact of
caring for a child with intractable epilepsy and caring for a child
with cognitive impairments. These areas of research have been
drawn on in the absence of available LGS research because, due to
the similarity of symptoms, it is probable that they will have a
similar impact on the HRQL of the child and parent.
3.1. Impact on HRQL of child
3.1.1. Physical impact
LGS has a major physical impact on a child, largely because of
frequent and severe seizures and subsequent injuries. A high rate
of injuries is associated with atonic and/or tonic seizures. The
seizures are intractable and physically demanding; in addition,
akinetic seizures often cause face and mouth injuries.5
More frequent seizures lead to greater impairment of HRQL.12
In a survey of patients with intractable epilepsy and their families,
approximately 90% of participants agreed that small improve-
ments in seizure control make a difference on a day-to-day basis.12
Seizure severity is also an important aspect of epilepsy.13 After
correcting for psychosocial factors, Harden et al.13 found that
severe seizures contribute to anxiety and socially avoidant
behaviour for persons with intractable epilepsy, which suggests
that reducing seizure severity may signiﬁcantly improve HRQL for
people with epilepsy.
Although the prognosis of LGS is poorly documented, a study by
Oguni et al.14 following up 72 LGS patients for 10 years found that
seizures tended to persist on a daily or weekly basis in more than
two-thirds of the patients. Gait disturbances, both pre-existing and
acquired, had developed in a third of the patients, which led to
some patients being wheelchair bound. In addition, some
ambulant patients became wheelchair bound as a result of
worsening violent drop attacks.
3.2. Cognitive and behavioural impact
LGS has an effect on a child’s cognitive development.
Approximately 90% of children with LGS are intellectually
impaired.5 Many patients (20–60%) have delayed development
at onset of LGS,15 however the proportion of patients who have
cognitive impairments increases to 75–95% by 5 years from
onset.16 In addition, approximately 20–60% of children with LGS
have a history of infantile spasms prior to an LGS diagnosis.17
Generally, the earlier the onset of seizures, the more severe the
degree of mental deﬁciency.3 In their investigation of the long-
term prognosis of LGS, Oguni et al.14 found that IQ score
signiﬁcantly decreased over time. The most impaired of the
cognitive functions are reaction time and information processing.
Limited research has been conducted on the overall relationship
between cognitive development and HRQL. However, HRQL for
children with refractory epilepsy and intellectual disabilities was
found to be signiﬁcantly reduced compared with intellectually
normal children with epilepsy. Results showed that, independent
of seizure frequency and medication load, children with refractory
epilepsy and intellectual disabilities had lower levels of physical
function, cognition, emotional well-being, social function, and
behaviour than those with epilepsy and no intellectual disabil-
ities.18
Sabaz et al.18 found that children with epilepsy and intellectual
disabilities had a higher rate of behavioural disturbance compared
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often have behavioural problems. Boel19 reported that out of 27
children with LGS seen at a single centre over a 17 year period, all
had behaviour problems. However, details of the problems were
only provided in 9 cases; seven had pervasive developmental
disorder and two had psychosis. This suggests that there are severe
behavioural problems associatedwith childrenwith LGS. However,
there has only been limited research in this area, with small
samples, therefore further research is required.
3.3. Social impact
Little is known about the social consequences of LGS, however,
clinical experience suggests that the consequences are profound,
that LGS interferes with all aspects of the child’s intellectual and
social development.5 Patients with LGS and their families have to
deal with the perceived stigma of mental illness5 as well as the
perceived stigma of epilepsy.20,21 To understand fully the social
consequences of LGS, further research is required.
3.4. Sleep difﬁculties
In their evaluation of sleep habits in children with epilepsy,
Batista and Nunes22 found that children with refractory epilepsy
had a greater frequency of sleep problems compared with children
with better control of seizures (nonrefractory epilepsy). They also
found that those with developmental delay and epilepsy often had
poor sleep habits. Research in other disease areas has found
signiﬁcant associations between sleep problems and decreased
HRQL.23,24 The occurrence of night-time seizures has a detrimental
impact on a child’s sleep.22 Factors such as seizure type and use of
antiepileptic drugs may be associated with alterations in sleep
quality.25 Failing to recognise and treat sleep disturbances has
been suggested to lead to worsening of HRQL and cognitive
functioning for patients with epilepsy.25
3.5. Impact on the HRQL of the caregiver
3.5.1. Caring for a child with epilepsy or learning disabilities
Epilepsy is believed to present unique parental problems
because of the unpredictability of the seizures.26 Given the severity
of LGS as a form of epilepsy parental problems are likely to be
exacerbated. Camﬁeld and Camﬁeld5 discuss the burden of caring
for a child with LGS. The seizures are intractable and physically
demanding; in addition, akinetic seizures often cause facial and
mouth injuries. Not even the most conscientious parents can
prevent injury, which may lead to increased parental anxiety. In
addition, it can be challenging to persuade others to care for a child
with frequent drop attacks5; therefore the parent is unlikely to get
relief from caring for their child.
The majority of the studies discussed have explored the impact
caring for a child with disabilities has on the mother and few
studies have addressed the impact on the child’s father. However,
fathers have a more difﬁcult time than mothers in adjusting to a
child’s chronic illness due to the child’s physical limitations caused
by the chronic illness.27 Fathers also reported having increased job
stress and feeling a sense of responsibility to provide support to the
mother during stressful periods.27 A qualitative study28 revealed
that fathers were profoundly affected by the child’s chronic illness
in every aspect of their lives. Research has also found that caring for
a child with epilepsy can lead to marital problems for the
parents.29,30
Little research has been conducted concerning the impact that
caring for a child with LGS has on the HRQL of parents or others in
the family. However, Poston et al.31 conducted a qualitative study
into the conceptualisation of family quality of life, comparing theconcerns of parents of children with a range of disabilities with
parents of children without disabilities. The research found that
the concerns of parents of children with disabilities were more
intense andmore frequent than the concerns of parents of children
without disabilities. These ﬁndings were supported in a cross-
sectional study which found that parents of children with
disabilities rated the HRQL of all members of their family as
lower than parents of children without disabilities.32 A review of
research investigating the impact of caring for an individual with
cognitive impairment with the coexistence of epilepsy identiﬁed a
range of important contributory factors, such as the presence of
maladaptive behaviour, severity of intellectual disability, presence
of multiple disabilities and level of parental social support.33 The
review found that carers organise their lives to meet caregiving
needs, living their lives by the clock. In the absence of research on
the impact of LGS on parents or caregivers this review has drawn
on research on caring for a disabled child or a child with cognitive
impairments.
3.6. Physical impact on the caregiver
Research has shown that caring for a child with disabilities can
have a physical impact on a caregiver. A focus group study with
parents/caregivers of children with disabilities found that more
than half indicated their physical and emotional health was
negatively impacted by the demands of caregiving. Most had
experienced chronic fatigue and sleep deprivation. Caregivers felt
they lacked control over day-to-day events and that they had too
little time to complete daily tasks. Nearly all of the caregivers
reported negative physical and psychological impacts and linked
this to the combination of the tasks of caregiving, and anxiety
about their child’s health and future.34
This study found that parents could identify several barriers
preventing them from promoting their own health; these included
lack of time, lack of respite hours, lack of qualiﬁed alternative care
providers for the child and lowprioritisation of the need.Many also
expressed concern that their worsening health would jeopardise
their ability to continue to meet the long-term needs of their
children.34
3.7. Social impact on the caregiver
There has been limited research exploring the social impact on
the caregiver, however research has found that the rigours of
medical care and advocacy place considerable limitations on time
available for leisure and social activities and restricted social
contact for families.30,35
3.8. Psychological impact on the caregiver
Multiple studies have shown that families of children with
chronic conditions (including learning disabilities) experience
more stress than families of children without chronic conditions. A
study in families with a child with chronic epilepsy (33) found that
levels of stress and dissatisfaction with their social situation were
high irrespective of whether the child was intellectually impaired.
Respite periods were rare, and the perceived level of support for
caringwas low. Severity of seizureswas also found to be associated
with poor emotional adjustment amongst the family.36
A study with parents caring for a child with Dravet syndrome (a
severe myoclonic epilepsy with a family impact similar to LGS),
concluded that parental experiences evolve from severe anxiety
about the diagnosis to extreme stress over constant seizures that
do not respond to medication.30
Childhood epilepsy like many other chronic neurological
disorders, causes long-term stress for the entire family.26 The
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child’s dependency on the parents. Both parents and children
experience a feeling of loss of control. Seizures are a burden for the
child and also the entire family.26 In addition to the anxiety about
seizures causing injuries, parents also experience anxiety about
other potential consequences of seizures, including death or
cognitive decline.37 Research has found that parents of children
with learning disabilities experience greater stress than parents of
non-disabled children.38,39 Iseri et al.40 conducted a study with
parents of children with epilepsy which revealed that posttrau-
matic stress disorder (PTSD), posttraumatic stress symptoms
(PTSS), and major depressive disorder (MDD) are common
psychological consequences in parents of children with epilepsy,
as they are in parents of children with other chronic conditions.
Kenny and McGilloway41 investigated the strain associated
with caring for a child with learning disabilities. They found that
almost one-third felt tired or strained as a result of their child’s
difﬁculties, and more than one in ﬁve indicated that the child’s
difﬁculties had taken a toll on their family. A similar study35 found
that caring for a child with learning disabilities can cause family
conﬂict arising from issues around impairment, ﬁnancial strain
and a restricted social and recreational life.
Amongst parents of children with cerebral palsy, child
behaviour problems were an important predictor of caregiver
psychological well-being.42 Kenny and McGilloway41 found that
behaviours such as poor concentration, restlessness and mood
swings were reported as the most difﬁcult to manage by parents of
children with learning disabilities, and were associated with
higher levels of parental strain.
Meeting the day-to-day needs of a child with disabilities as part
of a family, along with concerns about the future, caused
considerable emotional distress among families.34 Caregivers
reported recurrent anxiety, depression or guilt. Buelow et al.37
also found that emotional stress and anxiety of caregiving
increased over time because of uncertainty about the future.
3.9. Financial impact on the caregiver
Green43 found that mothers of children with disabilities were
much more likely to report being affected by the ﬁnancial stresses
and time constraints of objective burden than the emotional
distress of subjective burden.
4. Discussion
The literature review reveals that there is limited research into
the impact that LGS has on a child’s HRQL. Consequently, this
review had to draw on other areas of research andmake inferences
about the impact of LGS from the available childhood epilepsy
research. The research that has been conducted however suggests
that the impact on HRQL is severe. Cognitive and social
development is often halted,5 which results in the child being
dependent on their parents or caregivers. There has been virtually
no research into the impact that caring for a childwith LGS has on a
parent’s HRQL. However, by drawing on research on caring for a
disabled child, a child with learning disabilities or behavioural
problems or a child with epilepsy, several issues are highlighted.
Stress- and anxiety-related problems are highly prevalent among
family members, largely because of the unpredictability of the
seizures. Negative physical and psychological impacts associated
with caring for their child have severe effects on families.
Research on caring for children with other conditions has been
useful in this review as it has highlighted some potential issues for
parents of children with LGS. However, there may be limitations to
the extent that these ﬁndings can be transferred to LGS. The
research discussed on caring for a child with cognitive impair-ments, or with severe epilepsy shows that it has a negative impact
on a parent’s HRQL. However, caregivers of children with LGS have
to cope with the issues related to both the cognitive impairment
and the severe epilepsy and possibly behavioural problems aswell.
Therefore, research is needed to explore whether caring for a child
with LGS has a greater impact on the parent’s HRQL than that
reported in this review.
The few studies conducted on LGS have not explored the impact
of LGS for both the child and caregiver. The most appropriate way
to explore the impact of LGS on both the child and the family may
be through qualitative research with parents and caregivers where
a thorough understanding of the HRQL impact of LGS on the child
and the parent physically, psychologically, and socially can be
gained. As the HRQL impact of LGS is under-researched, qualitative
interviews with parents may highlight issues that have not been
considered in previous studies; however these results would not
be generalisable. Alternatively a multi-centred study using
appropriate measures to measure the HRQL of the child and their
parent, if conducted using a large sample size, could provide
generalisable results to inform clinicians of the potential areas of
HRQL that are impacted by LGS. There have also been few long-
term population based studies to explore the long-term outcome
for childrenwith LGS. Therefore, there is a need for further research
into the impact of LGS on HRQL for the child and family.
5. Conclusion
LGS is a devastating condition which affects HRQL of the child
with the condition as well as any parent caring for the child. This
literature review has revealed a lack of research in LGS which has
been supplemented with research in other forms of epilepsy and
research on the impact of caring for a child with a disability. There
are still gaps in our knowledge of the area however which could be
explored initially with some qualitative research with parents of
children with LGS.
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